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irradiation position of the light source is variable so that the 
(22) Filed: Sep. 4, 2007 light source illuminates the operations unit. 

19 

2 

UNITANGLE 
DETECTOR 

CAMERA 
DRIVE UNIT 

LIGHT INTENSITY 
DETECTOR 

CONTROL UNIT 
LIGHT SOURCE LIGHT 
DRIVE UNI SOURCE 

CAMERA 
FUNCTION ON/OFF 

DETECTOR 

    

  

  

    

  

  

  

      

  



US 2008/0002049 A1 Patent Application Publication Jan. 3, 2008 Sheet 1 of 7 

FIG.1 

FIG.2 

  



Patent Application Publication Jan. 3, 2008 Sheet 2 of 7 US 2008/0002049 A1 

FIG.3 

  



Patent Application Publication Jan. 3, 2008 Sheet 3 of 7 US 2008/0002049 A1 

FIG.4 

A1 

  



Patent Application Publication Jan. 3, 2008 Sheet 4 of 7 US 2008/0002049 A1 

FIG.5 

A2 
  



Patent Application Publication Jan. 3, 2008 Sheet 5 of 7 US 2008/0002049 A1 

FIG.6 

A2 

  





Patent Application Publication Jan. 3, 2008 Sheet 7 of 7 US 2008/0002049 A1 

FIG.8 

LIGHT SOURCE 
CONTROL / 

S10 

IS CAMERA 
APPLICATION 
RUNNING? 

YES 

POSITION? 
IS CAMERA 

UNIT IN ILLUMINATING 
POSITION? 

NO 

OPERATE LIGHT 
SOURCE IN 

CONUUNCTION 
WITH CAMERA 

IS BRIGHTNESS 
LOWER THAN 
HRESHO LD ADJUST 

ORIENTATION OF IMAGE 

OPERATE LIGHT SOURCE 
INDEPENDENTLY 

FROM CAMERA, AND 
TURN ON LIGHT SOURCE 

RETURN 

  

  

  

  

  

    

  

    

  

    

  

    

    

  

  

  

  



US 2008/0002049 A1 

ELECTRONIC DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a U.S. continuation application 
filed under 35 USC 111(a) claiming benefit under 35 USC 
120 and 365(c) of PCT application.JP2005/005357, filed on 
Mar. 24, 2005, the entire contents of which are incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention generally relates to an elec 
tronic device, and particularly relates to an electronic device 
having an illumination device that illuminates an operations 
unit. 

0004 2. Description of the Related Art 
0005 Portable electronic devices such as laptop personal 
computers are used in various places because of their 
portability. These electronic devices are sometime used in 
dark places such as in a plane flying at night, for example. 
0006 For using an electronic device in a plane flying at 
night, a keyboard for operating the electronic device needs 
to be illuminated. However, when the light in the plane is off, 
it is practically difficult to sufficiently illuminate the key 
board by an overhead light. Moreover, use of the overhead 
light might bother other passengers. 
0007 As another solution, light provided by a device 
installed in a personal computer may be used. Examples of 
a device installed in a personal computer for providing light 
include a liquid crystal display and a strobe light (if the 
computer has a built-in camera equipped with a strobe light) 
(see Japanese Patent Laid-Open Publication No. 2001 
325043). 
0008 However, light provided by a liquid crystal display 
of a common personal computer cannot illuminate the 
keyboard at a brightness sufficient to operate the keyboard. 
Especially, when the personal computer is in use, the rotat 
able section including the liquid crystal display is disposed 
in an open position at an obtuse angle relative to the 
stationary section including the keyboard, so that the light 
provided by the liquid crystal display is hardly incident on 
the keyboard. 
0009. In the case of the personal computer having a 
camera with a strobe light, the Strobe light is designed to 
work in conjunction with the camera, and therefore only 
provides flashes. That is, the strobe light cannot continu 
ously illuminate the keyboard. 
0010 Some personal computers include operations units 
having LEDs for indicating operation status, but these LEDs 
are not bright enough to illuminate the entire operations unit. 

SUMMARY OF THE INVENTION 

0011. The present invention generally aims to provide an 
improved useful electronic device that solves one or more of 
the aforementioned problems. 
0012. The present invention particularly aims to provide 
an electronic device including a simple and space-saving 
light source that Sufficiently illuminates an operations unit 
even in dark places. 
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0013. According to an aspect of the present invention, 
there is provided an electronic device that comprises an 
operations unit disposed in a device main body for input 
operations; and a camera unit including a camera for image 
capturing and a light source that emits light for image 
capturing; wherein the light irradiation position of the light 
source is variable so that the light source illuminates the 
operations unit. 
0014. According to this aspect of the present invention, 
since the light source that emits light as auxiliary light for 
image capturing by the camera is also used for illuminating 
the operations unit, it is possible to make the electronic 
device compact and with fewer components. 
0015. It is preferable that the above-described electronic 
device further comprise a light source position detector that 
detects the position of the light source to generate position 
detection information; and a light Source control unit that, 
according to the position detection information generated by 
the light source position detector, interlocks the emission of 
light by the light source with the image capturing by the 
camera when the light source is in an image capturing 
position for emitting light for image capturing by the cam 
era, and Switches the emission of light by the light Source 
from the image capturing by the camera when the light 
Source is in an operations unit illuminating position for 
emitting light for illuminating the operations unit. 
0016. This configuration makes it possible to automati 
cally switch the light source between a mode to be used as 
auxiliary light for the camera and a mode to be used as 
illumination for the operations unit according to the position 
of the light source. 
0017. It is also preferable that the above-described elec 
tronic device further comprise a light intensity detector that 
detects a brightness level on the operations unit, wherein the 
emission of light by the light source for illuminating the 
operations unit is started or stopped according to the bright 
ness level detected by the light intensity detector. 
0018 With this configuration, since the emission of light 
by the light source is started or stopped according to the 
brightness level on the operations unit, both operability of 
the operations unit and efficiency of power use are 
improved. 

0019. It is also preferable that the device main body 
include a first section in which the operations unit is dis 
posed and a second section in which the camera unit is 
disposed, the second section being openable relative to the 
first section. 

0020. With this configuration, when the operations unit is 
in use, the second unit in which the camera unit is disposed 
is in an open position relative to the first unit in which the 
operations unit is disposed. When the second unit is in the 
open position, the light Source is spaced apart from the 
operations unit and therefore is able to illuminate a wide area 
of the operations unit. 

0021. It is also preferable that the camera unit be stored 
in a casing that is movable relative to the device main body, 
and the casing project from the device main body Such that 
the light Source faces the operations unit when the light 
Source is in an operations unit illuminating position for 
emitting light for illuminating the operations unit. 
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0022 With this configuration, as the light source illumi 
nates the operations unit from the position outside the device 
main body, the light source can efficiently illuminate the 
operations unit compared with illuminating the operations 
unit from the inside of the device main body. 
0023. It is also preferable that the camera detect a bright 
ness level on the operations unit, and the emission of light 
by the light source for illuminating the operations unit be 
started or stopped according to the brightness level detected 
by the camera. 
0024. This configuration makes it possible to illuminate 
the operations unit with a proper amount of light according 
to the brightness level on the operations unit and thereby to 
reduce power consumption. 

0025. It is also preferable that the above-described elec 
tronic device further comprise plural microswitches that 
detect the position of the light source; and a light Source 
control unit that, according to the position of the light Source 
detected by the microswitches, interlocks the emission of 
light by the light source with the image capturing by the 
camera when the light source is in an image capturing 
position for emitting light for image capturing by the cam 
era, and separates the emission of light by the light Source 
from the image capturing by the camera when the light 
Source is in an operations unit illuminating position for 
emitting light for illuminating the operations unit. 

0026. The provision of the microswitch allows easy and 
inexpensive position detection of the light source. In addi 
tion, this configuration makes it possible to automatically 
switch the light source between a mode to be used as 
auxiliary light for the camera and a mode to be used as 
illumination for the operations unit according to the position 
of the light source. 
0027. In an embodiment of the present invention, a light 
Source that emits auxiliary light for image capturing by a 
camera is also used to illuminate an operations unit, thereby 
making an electronic device more compact and with fewer 
components. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028 FIG. 1 is a perspective view showing an electronic 
device with a rotatable section in an open position according 
to an embodiment of the present invention; 
0029 FIG. 2 is a perspective view showing an electronic 
device with a rotatable section in a closed position according 
to an embodiment of the present invention; 
0030 FIG. 3 is a diagram showing a configuration of an 
electronic device according to an embodiment of the present 
invention; 

0031 FIG. 4 is a diagram used to describe movement of 
a camera unit, wherein the camera unit is in a storage 
section; 

0032 FIG. 5 is a diagram used to describe movement of 
a camera unit, wherein the camera unit is in a standing 
position; 

0033 FIG. 6 is a diagram used to describe movement of 
a camera unit, wherein the camera unit is in an illuminating 
position; 

Jan. 3, 2008 

0034 FIG. 7 is a block diagram showing a light source 
control device for controlling a light source; and 
0035 FIG. 8 is a flowchart showing light source control 
processing to be performed by the light source control 
device. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0036 Preferred embodiments of the present invention are 
described hereinafter with reference to the accompanying 
drawings. 
0037 FIGS. 1 through 3 are schematic diagrams each 
showing an electronic device 1 according to an embodiment 
of the present invention. FIGS. 4 through 6 are used to 
describe movement of a camera unit 5 of the electronic 
device 1. 

0038. In the present embodiment, a portable personal 
computer is used as an example of the electronic device 1. 
However, the present invention is not limited thereto but is 
applicable to various electronic devices having operations 
units. 

0039 The electronic device 1 generally includes a device 
main body 2. The device main body 2 includes a stationary 
section 3 and a rotatable section 4. The stationary section 3 
is placed on a desk or the like when the electronic device is 
in use. An operations unit including a keyboard 6 and a flat 
point 7 is disposed in the stationary section 3. The rotatable 
section 4 is rotatable relative to the stationary section 3. A 
liquid crystal display 8 is disposed in the inner face of the 
rotatable section 4. FIG. 1 shows the electronic device 1 in 
use, wherein the rotatable section 4 is in an open position 
relative to the stationary section 3. FIG. 2 shows the elec 
tronic device 1 not in use (or being carried), wherein the 
rotatable section 4 is in a closed position relative to the 
stationary section 3. 
0040. The camera unit 5 includes, inside a casing 9, a 
light source 10 and a camera 11. The light source 10 serves 
as an auxiliary light Source for the camera 11 and also as an 
illumination source for illuminating the keyboard 6 as 
described below. As shown in FIG. 7, the light source 10 is 
controlled by a control unit 20 through a camera drive unit 
24 and a light source drive unit 25. 
0041. The camera 11 is a CCD image sensor, for 
example, and is configured to input an image of a Subject and 
detect a brightness level in an imaging position. The light 
source 10 is controlled by the control unit 20 through the 
camera drive unit 24 as described below. 

0042 Referring to FIG. 3, the casing 9 with the light 
source 10 and the camera 11 disposed therein is attached to 
a rotary shaft 15 rotatably supported by the rotatable section 
4. The camera unit 5 is rotatable about the rotary shaft 15 in 
the directions of arrows A1 and A2 of FIG. 3. 

0043. A storage section 12 for storing the camera unit 5 
is provided in the back face of the rotatable section 4. When 
the camera unit 5 is rotated to the limit in the arrow A2 
direction, the camera unit 5 is placed into the storage section 
12. FIGS. 2 and 4 show the camera unit 5 in the storage 
section 12. As shown in FIGS. 2 and 4, when in the storage 
section 12, the camera unit 5 does not remain outside the 
device main body 2, thereby maintaining portability of the 
electronic device 1. 
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0044) A first microswitch 13 is disposed inside the stor 
age section 12 of the rotatable section 4, and a second 
microswitch 14 is disposed in the vicinity of the rotary shaft 
15. These microswitches 13 and 14 serve as light source 
position detectors for detecting the position of the camera 
unit 5 (the light source 10). 
0045 Rotational movement of the camera unit 5 and 
position detection of the camera unit 5 (the light source 10) 
by the microswitches 13 and 14 are described below with 
reference to FIGS. 4 through 6. 
0046 FIG. 4 shows the camera unit 5 in the storage 
section 12 (hereinafter this position of the camera unit 5 is 
referred to as a storage position). When the camera unit 5 is 
in the storage position, the casing 9 of the camera unit 5 
presses a switch knob of the first microswitch 13, so that the 
first microswitch 13 is ON. 

0047. Meanwhile, the casing 9 is spaced apart from the 
second microSwitch 14, so that the second microSwitch 14 is 
OFF. That is, when the first microswitch 13 is ON and the 
second microswitch 14 is OFF, this indicates that the camera 
unit 5 is in the storage position. 
0048 FIG. 5 shows the camera unit 5 rotated from the 
storage position in the arrow A1 direction to stand Substan 
tially in alignment with the rotatable section 4 (hereinafter 
this position of the camera unit 5 is called a standing 
position). When the camera unit 5 is in the standing position, 
the casing 9 of the camera unit 5 is spaced apart from both 
the switch knobs of the microswitches 13 and 14, so that 
both the microswitches 13 and 14 are OFF. That is, when 
both the microswitches 13 and 14 are OFF, this indicates that 
the camera unit 5 is in the standing position. 
0049 FIG. 6 shows the camera unit 5 with the light 
source 10 illuminating the keyboard 6 (hereinafter this 
position of the camera unit 5 is referred to as an illuminating 
position). When the camera unit 5 is in the illuminating 
position, the casing 9 of the camera unit 5 presses the switch 
knob of the second microswitch 14, so that the second 
microswitch 14 is ON. 

0050 Meanwhile, the casing 9 is spaced apart from the 
first microswitch 13, so that the first microswitch 13 is OFF. 
That is, when the first microswitch 13 is OFF and the second 
microswitch 14 is ON, this indicates that the camera unit 5 
is in the illuminating position. 
0051. In this embodiment, the light of the light source 10 
that is used as auxiliary light for imaging capturing by the 
camera 11 is also used as illumination for the operations 
unit, i.e., the keyboard 6 and the flat point 7. 
0.052 The light source 10 is capable of continuously 
emitting light by being operated separately from the image 
capturing function of the camera 11. Therefore, it is possible 
to use the electronic device 1 in dark places by illuminating 
the keyboard 6 and the flat point 7 with the light source 10 
without using a light source provided separately from the 
electronic device 1. Since the light source 10 that is origi 
nally provided as the camera unit 5 of the electronic device 
1 is used for illuminating the keyboard 6 and the flat point 
7, it is possible to make the electronic device 1 more 
compact and with fewer components compared with an 
electronic device provided with an illumination device dedi 
cated for illuminating the keyboard 6 and the flat point 7. 
0053 As shown in FIGS. 1, 3, and 6, when the camera 
unit 5 is in the illuminating position, the light source 10 faces 
the operations unit, i.e., the keyboard 6 and the flat point 7. 
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More specifically, when the camera unit 5 is in the illumi 
nating position, the casing 9 is at an angle relative to the 
rotatable section 4 such that the light source 10 is able to 
illuminate substantially the entire surfaces of the keyboard 6 
and the flat point 7. 
0054 The light source 10 is in the upper part of the 
rotatable section 4 when the rotatable section 4 is in the open 
position relative to the stationary section 3. Accordingly, the 
light source 10 is spaced apart upward from the keyboard 6 
and the flat point 7 and therefore is able to illuminate a wide 
area of the keyboard 6 and the flat point 7. 
0.055 When the camera unit 5 is in the illuminating 
position, the casing 9 projects forward (toward the keyboard 
6) from the rotatable section 4. With this configuration, as 
the light source 10 illuminates the keyboard 6 and the flat 
point 7 from the position outside the rotatable section 4 
(device main body 2), the light source 10 can efficiently 
illuminate the keyboard 6 and the flat point 7 compared with 
illuminating from the inside of the rotatable section 4. 
0056 Described below is a light source control device 19 
for controlling the light source 10. FIG. 7 is a block diagram 
showing the light source control device 19. 
0057. A unit angle detector 21 shown in FIG. 7 corre 
sponds to the first and second microswitches 13 and 14. In 
this embodiment, the camera 11 is used as a light intensity 
detector 22. A camera function ON/OFF detector 23 is 
adapted to detect activation of an application that uses the 
camera unit 5 by monitoring applications installed in the 
electronic device 1. These detectors 21 through 23 are 
connected to the control unit 20 that controls the camera unit 
5. 

0058. The camera drive unit 24 drives the camera 11, and 
the light source drive unit 25 drives the light source 10. 
These drive units 24 and 25 are controlled by the control unit 
20. 

0059. The following describes control processing of the 
light source 10 by the control unit 20. The light source 
control processing shown in FIG. 8 is a routine repeatedly 
performed every predetermined time. 
0060. When the light source control processing starts, the 
control unit 20 detects, according to a detection signal from 
the camera function ON/OFF detector 23, whether any of the 
applications that use the camera unit 5 are running. If the 
determination in Step S10 is affirmative (Yes), the process 
ing proceeds to Step S12, in which the control unit 20 
determines whether the camera unit 5 is in the storage 
position (see FIGS. 2 and 4) or in the standing position (see 
FIG. 5). If, in Step S12, the camera unit 5 is determined not 
to be either in the storage position or in the standing position, 
the light source control processing is terminated. 
0061. On the other hand, if the determination in step S12 

is affirmative (Yes), the control unit 20 makes the light 
source 10 work in conjunction with the camera 11 in Step 
S14. Thus, the light source 10 is enabled, emitting auxiliary 
light for image capturing by the camera 11. In this case, the 
control unit 20 controls both the light source 10 and the 
camera 11 through the camera drive unit 24. 
0062) Then in Step S16, the orientation of the image to be 
captured by the camera 11 is adjusted according to whether 
the camera unit 5 is determined to be in the storage position 
or in the standing position. As is clear from FIGS. 4 and 5. 
the orientations of the camera unit 5 in the storage position 
and in the standing position are opposite. Therefore, in Step 
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S16, the orientation of the image is adjusted by vertical 
inversion of the image according to the position of the 
camera unit 5. 

0063. If the determination in Step S10 is negative (No), 
i.e., if the camera 11 is determined not to be in use by the 
electronic device 1, the processing proceeds to Step S18. In 
Step S18, the control unit 20 determines whether the camera 
unit 5 is in the illuminating position according to a detection 
signal from the unit angle detector 21 (the first and second 
microswitches 13 and 14). If the camera unit 5 is not in the 
illuminating position, since there is no need to perform 
processing in Step S20 and the following Step S22, the light 
Source control processing is terminated. 
0064.) If, in step S18, the camera unit 5 is determined to 
be in the illuminating position, then in Step S20, the control 
unit 20 determines whether the brightness level in a light 
irradiation position (i.e., on the keyboard 6 and the flat point 
7) is lower than a threshold according to a signal from the 
light intensity detector 22 (the camera 22). The threshold 
described herein is a level of brightness (darkness) at which 
a user of the electronic device 1 becomes unable to use the 
keyboard 6 and the flat point 7 without use of illumination. 
0065. If the determination in Step S20 is negative (No), 

i.e., if the brightness level on the keyboard 6 and the flat 
point 7 is high enough to allow user operations, the light 
Source control processing is terminated without turning on 
the light source 10. 
0066. On the other hand, if the determination in Step S20 

is affirmative (Yes), i.e., if the brightness level on the 
keyboard 6 and the flat point 7 is too low to use them, then 
in step S22, the control unit 20 makes the light source 10 
work independently from the camera 11 and turns on the 
light source 10 by controlling the light source drive unit 25. 
0067. In this step, since the brightness level on the 
keyboard 6 and the flat point 7 is detected by the light 
intensity detector 22, the light emitting amount of the light 
source 10 may be adjusted according to the detected bright 
ness level. With this configuration, since the light source 10 
emits light according to the brightness level on the keyboard 
6 and the flat point 7, both operability of the keyboard 6 and 
the flat point 7 and efficiency of power use are improved. 
0068. As described above, the light source control pro 
cessing of this embodiment makes it possible to automati 
cally switch the light source 10 between the mode to be used 
as auxiliary light for the camera 11 and the mode to be used 
as illumination for the keyboard 6 and the flat point 7. This 
improves operability of the electronic device 1 in dark 
places. 
What is claimed is: 

1. An electronic device comprising: 
an operations unit disposed in a device main body for 

input operations; and 
a camera unit including a camera for image capturing and 

a light source that emits light for image capturing; 
wherein a light irradiation position of the light source is 

variable so that the light source illuminates the opera 
tions unit. 

2. The electronic device as claimed in claim 1, further 
comprising: 
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a light Source position detector that detects a position of 
the light source to generate position detection informa 
tion; and 

a light source control unit that, according to the position 
detection information generated by the light Source 
position detector, interlocks the emission of light by the 
light Source with the image capturing by the camera 
when the light source is in an image capturing position 
for emitting light for image capturing by the camera, 
and separates the emission of light by the light source 
from the image capturing by the camera when the light 
Source is in an operations unit illuminating position for 
emitting light for illuminating the operations unit. 

3. The electronic device as claimed in claim 1, further 
comprising: 

a light intensity detector that detects a brightness level on 
the operations unit; 

wherein the emission of light by the light source for 
illuminating the operations unit is started or stopped 
according to the brightness level detected by the light 
intensity detector. 

4. The electronic device as claimed in claim 1, wherein 
the device main body includes a first section in which the 
operations unit is disposed and a second section in which the 
camera unit is disposed, the second section being openable 
relative to the first section. 

5. The electronic device as claimed in claim 1, 

wherein the camera unit is stored in a casing that is 
movable relative to the device main body; and 

when the light source is in an operations unit illuminating 
position for emitting light for illuminating the opera 
tions unit, the casing projects from the device main 
body Such that the light source faces the operations 
unit. 

6. The electronic device as claimed in claim 1, 

wherein the camera detects a brightness level on the 
operations unit; and 

the emission of light by the light source for illuminating 
the operations unit is started or stopped according to the 
brightness level detected by the camera. 

7. The electronic device as claimed in claim 1, further 
comprising: 

plural microswitches that detect a position of the light 
Source; and 

a light source control unit that, according to the position 
of the light source detected by the microswitches, 
interlocks the emission of light by the light source with 
the image capturing by the camera when the light 
Source is in an image capturing position for emitting 
light for image capturing by the camera, and Switches 
the emission of light by the light source from the image 
capturing by the camera when the light Source is in an 
operations unit illuminating position for emitting light 
for illuminating the operations unit. 
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